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: ' “The pri-ary questions investiékted are- Is it/ true -
th t wales .excel in mathematical problem solving and, if =c, lwhen
does this superiority develop? An -exanxinaticn of recent research-
showed 'that sex-related differences did exist, althcugh sxall, even
after comtrolling for mathematics baclgrghgﬂ. D;f?ﬁrences appearea in

" early adolescence and were "found only with subjecte of abavaeaverage
‘-ability and on prableis whose content is spatial ¢r sex-Liased.
,Elilinating sex bias in tests eliminates cr reduces differences. The"
resaining differences are. probably invclved with social attituﬂes
- tovard pr:blen solving as a nalé activity. (BP)
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Intarnatluﬁal Women's Year 1n 1975 focused ‘attention on 1mprnv1ng the status

of Maﬂéﬁg In this country waﬁen's demands for equality have led to identification

O

=

=

'EE;; af a hugber of target STEES in thch women ' s roles “have been 11m1ted in the past:
— ermary "among thesg are the economic and 1nte11ectua1 act1V1tles of the nation.
- ' ' i :

Lt

Educators in general and mathematics edu:atnrs in part;cular are now beglnnlng

to addrass themseffds to braadeniﬁg and 1mprav1ng the Etﬂﬁﬁmlc and 1ntellectual B

position of women. B L . L

) R : - _ . = ‘ * e 2 li L3 ’
In the economic sphere men far outnumber women in occupations requiring a

. high level of mat%gmatical competence. Various causes for this imbalance have begn
. _ . ) 7 ) | /
hyputh351zed sex bias in career caﬁﬁseling, discrimfhation in admission to

]

sﬁe¢ializéd schools, and differences in sexerale socia 1123 ion. In addition,
'differences in mathemati:ai ability are gften suggested as reasons (Carnegie
Commission, 1973). Some have said that while girls may be better at‘ﬂamputatian;
boys §;Eei at mathematical reasoning (Glé;ieﬂ and Callahan, 1968; Jatﬁisg 1964;
H?EEGBY§ 1966); If éhis is true, ﬁathgmatital reasanigg cnqld be the "‘critigal

filter™ (Sells, 1973) in the scientific and technical job market, since in those

— .

" occupations thé‘applicatfan of mathematics to problems is valued more highly

than computing skill. Furthermore; not all economic a;tivity is job related.
As women become more independent in buying and mgintsining homes; cars,'and other
products, they need to be able to solve mathematics problems of a practical

=

nature. The traditional female duties @f‘praviding food and clothing continue

to pose mathematical problems to .be sglveq.

n d Paper presented at the annual meeting of the National Council of Teachers of
% Mathematics, San Diego, April, "1978. . “FERMISSION TO REPRODUCE THIS
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In the>intelleetuEI>spheré;the iﬁperteneereffp;ebiei solving is not to be

underestimated. ' To quote Geerge Polya (1962, p. v.), "Solving problems is the

specific achievement of intelligence and intelligence is the specific gift of
- mapkind ([sic): 5e1ving-preb1ems can be regarded as the most characteristically
human activity." Furthermore, solving mathematics problems has been regarded &s '

the essence of human problem solving; psychologists often use mathematics
, } 3 ;
problems in their general preblemieelving research (Berry, 1958, 1959; Carey,

- 1955; ‘Milton, 1957; 1958; Simon and Newell, 1971; Sweeﬂey, 1953). Mathematics

educators themselves stress the value of teachlﬁg problem selv1ﬂg. -

Our instruction.serves to develop the capacity of, the human -
mind for the observation; selection, generalization,
abstraction, and construction of medels for use in solving
problems in other disciplines. Unless the study of
mathematics can operate to clarify and selve human problems,
it hds indeed only narrow value. _ ,
. - N
‘ ’ C ‘ Fehr, 1974, p. 27

Having recognized the importance of being able to solve mathematical problems,
\ one should return to 'this question: is it true that males excel at mathematical
A . .

E:,;;rr'w‘:xl:»,lem selv;ng? Before examining the research 11tera;g\e on that question, it
TR
weuld be well to aﬂept a preeise definition of a mathematical problem.
%,‘ , i
P A mathematicel problem is a statement -which meets three -

(1jf'£ﬁé etafement presents information and an
objective based oh that information;

(2) the objective or answer can be found by, translatleﬂ:
of the information into mathematical térms and/or ~
application of rules from mathematical areas such
as arithmetic, algebra, logic, reasgn;ﬁg, geometry, &
number theory or topology; and f ' ¥

(3) the 1nd1v1dual attempilng to anewer the questlon

memerlzed answer or an 1mmed;e§e preeedure
P f! &

Zalewski, 1974, pp. 4-5
N ’ - :
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. The third part of the definition serves to set real problems apart from routine
Fl - ~ ) . X # s -

applications or exkércises. To qualify fariinélgsicn.in,this'fevjew a study must

have used test items intended by their Sésigne:s-ﬁb mgas@tg mathematical behavior

other than cﬂmputati@niaﬁd iiems which seemed to this author to»satisfy”thé

definition. - ‘ o '

“A second duestion guid@d thg organization |f fhis;%eviewi_ I1f males as a .
®

group are better at solving mathematical problems than females, when does this

B .

superiority develop? In order to. investigaté that question the studies were
grouped as follows: elementary; Grades 7 and 8; Grades 9 through 12; college and a
' ¥ ' ' ’ .

2

’ a&ult. In fact, singé most mathematics tests for!primary grades are
computational, the elementary studies‘reportedrare ffém Grades 4 through 6@‘
Whenever pcssibie two additional refinements, of tﬁe'ariginél question were
investigated. Do the results depend én whether the content of the problems is

*

algebra, geometry,ror real-life situations? Are the résults éifferentxfgr
gifferent gbiliiy groups? | i

Several of the studies whigh contributed most to this se&tiég of the review
are 1§%gitudin§1 and a word needs té be said about théir methodology. One is
the National Lnngitudinal=étudy>af Mathematical Abilifies (NLSMA), ﬁkﬁbably the
most= intensive and eitensivé study in this area. Thiee different grouks were ‘

tested: one in Grades 4 through 8, another in Grades 7 through 11, and the third

in Grades 10 through 12. A content (number systems,'ga@metry; algebra) by level
\ = , E

of behavior (cokputation, comprehension;, appli;aticn,'analysisj matrix was used

to categorize the mathematics szalesgl Both application‘éﬂd analysis scales were

included in this review, although the deEiniticﬁ‘of analysis items seems cibser

to the definition of a mathematical problem. The study, designed to compare

certain textbook series, involved primarily college-capable students. Another




’fastnr Hhsch shauld be eunsidered in evaluatlng ‘the results is that ths sexsrelated
'dlfferences repnrted were those remaining after rsmaval Df the var;ance due to o

® -

vsrbal.IQ,-ﬁanvsrbal:IQS and mathsmstiss_ashisVsmsnti A'sssaﬂdelaﬁgitudlnsl-study
(H;ltan § Berglﬁn&’ 1974), whose rssu;ts are rEV1swsd hsre measursd the same
students in -Grades " 5 7 9 and 11 using the Sequentlal Test of Edusatlanal

Pregress-Mathematlcs (STEP Math) which the authnrs rsgardsd as a msasure of ths

: ab;l;ty to apply skll;s to prablsm salv1ng Ths sampls was dlv;dsd intn an

academic grnup and a ﬁanacadsmls grgup aEEDrdlng to what pr@gram they sVsntually :

In the NLSMA study af Grades 4 through 6 boys excel d on twa out af thrse

applicatlans 'S¢ élss bnth cancarnsd’w1th numbsr systsms, and on the only analysis

scale, a geamstry scale.@@arry & Wsaver, 1969). Hilt@ﬂ and Bsrglunq found no

slgnlflsant dlffEIéﬂEES?lﬁ EIthET flfth grsds grgup on STEP-Math. In a stu&y

uslng fifth- grade subjects Harrls and Harris! (1973) found no sex- relatéd dlffsrsncss

¥

icn s;fhsr of the two sngnitivs abilities tests containing mathsmaticsl‘prablsms.

;;Sigilarly ﬁa diffsrenteszﬁeiweeﬁ boys' and girls' psrférmansss on an arithmetic
,_!rsascniﬁg test were found by Passlsy: Powell, D;CQﬁﬁﬂI, and Deutsch (1963). A

. e

second study (1964) pyﬁthcssgauéhors indicated better psrfcrman:s by males on 12
subgrcups and by'fsmalés in 7 subgroups out of a tatai of %S comparisons. In a
study of slxth grads students Jarvis (1964) found .that boys o f all ability levels
surpassed nlrls 1n:ar1thmstls‘rsasé;sngi Clearly, alfh ugh some differences have-
bsgun to appear 1niuppsr elementary school, ths%rssults are mixed.

Ssxsrelstsd diffsrsncss‘wsrs more apparent in the studies reviewed using '
Sevsnthi and eighth-grade students. H11§§n and Berglund reported a difference in
favor of boys on STEP-Math in ths‘asadsm1s group. The NLSMA also gave STEP-Math
tQ Dns group in ssvsnth grade, categorizing it as an applisatidn test, and found
boys' psrformancs to be superjor (Mcleod & K 1p rick, 1969). Sex-related

i

differences in favor of boys were also found on all but one of the analysis scales
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“‘and on the nﬁé éﬁﬁlicatian scale designed»bf EgsﬁA‘CCafr??1§703 McLeod &
' ¢ Ki1pa trick, 1969) ~ The gnﬁtént of tﬁe scales én whigh difféfeﬂ:es were fﬁ;né was’
: numbér Syst;ms and gegmetry, the scale on which none were faund was Eﬁ algebra
scale. In a study:af=prab;em%591V1ng styles in hlgh ability, e1ghth grade subjects
Eilpatrick (1965) found that although scores for bbys and girls were about the
same, glrls used 51gn1ficantly more dedustlon and more equat;éns. In the Natiénal

Assessment of Educational Pragress (NAEP) consumer math skills were measured by a

test of prablems given to 13- year-olds ‘17-year-olds, and y@uﬂg'adults ages 26 to

1

;f_! 35; In tﬁe ygungest_ Toup the boys' median was 1%% abave the median of the tDtal
ércup_gnd:tha girls'.medién was 1%% below (Ahmann, 1975).

With thé ex:eptién of the NAEP éllithé studies discusseg in this section in
which sex- -related dlfféféﬂéés were observed were conducted Qigh students of above-
aVﬁ*aﬁe ability There is another 1ndi§étian that overall superiority of bays in |
mathematical prﬁblem SDIV1ng in Grades 7 and 8 may be due to SHPEIIGI perfcfmance
of boys of high- ability. "In a study cf mathemat;gal precacity Stanléy, Keatlngj(
aﬂd Fox (1974) found that in a sample f seventh- and eighth- grada students who

A
vcluﬁteered for screening with the Sﬂhalastlc’Aptitude Test-Mathematics (SAT-M)
bovs far outperformed girls and the discrepancies iﬁcréésed with agé_ These
results ought to be tempgggd‘By the absefvétions of Donlon (19735 who studied

. ; R . v :
the sex-related differences in perfé:mance‘item by item on both theéyerbai'and
mathematical sections of the SAT given in-May 1964. Of the 60 items on thé SAT-M
17 were found to refé;lto real world things, gfhere were.no fémale agents ih these
17 items and, according to ﬁcﬁlo;, there sscemed to be a masculine tenor tD>thé ¥
i%emsi This was also the type of item on which the sex-related differEﬁce in .
p;rfarmanée in favor of males was the greatest.
Surveying the studies of h;ﬁh school students requ1red additional caut;oz B

sSur f t

- e
because required mathematics CéLTQES are more often’ tracked amd mathematics BELQ €5




 ‘31e§i1ve in the qppeffgraﬂes. Gbud examp135=af ﬁhls lack af cantrul far.number

or, type of mathemat;es éaurses taken are tha Pra]ezt Talent Survey (Flanagan,

A

.. et al., 1964) dnd the NAEP (Ahmann};,9?5) b@th nf whlch fpund sex- related EE

7 ﬁ;fferences in favar af males1‘ In*&ll the ntber hlgh,s;hnal studles reviewed !“
. : s, e %

. . here_the students ﬁere ;n the same mathematlts class or trask ‘when tested.

. . vt
Infnrmatlun on sex-related dlffereﬁ:es in the NLSMA were repcrteﬂ anly for -

the Eullegeépreparatory g?@up At the appllcatlans 1ével bmys in Graaes
threuéh 11 éicéllei girisran 5 out qf 12 genmetry s;ales and the one algebra .
scéle;!“At the amalysis levél their p%;fﬂrmance was saperiar on half the algebra
.and number.systems scéles ; on “the geo;etfy analy515‘5€3135 bays excelled on |
6 of the 8 and girlé on-2. (Fllpatrlck & McLeod, 197ia 1%713 McLeod §&
.Eiipatfick, 1971; Wilson, 1972a, 1972b),

The 1mpress;on of overwhelmlng evid:zice of male superlarlty on NLSMA
méthematical probleqs saifiﬂg tests should be fempefgd by limitations of the
stuﬂy due.tq sampliﬂg, statistiéal analysis, and pfablem content of thé tests.

. school data than in the junior high data. The statistical removal of variance
'ﬁ . =
; Table 1
Sex-Related Differences in Analysis Scales o =
National Longitudinal Study of Mathematical Abilities

Grade ~ Number Systems S Geometry IR Algebra 7

B _Total |Boys a | Girls b | Total | Béys | Girls | Total |[Boys | Girls

4 -

5 : 1 1 0 Y.

6

7 2 2 an 0 2 2 0 .

8 3 3 0 4 4,1 0 1 4] o0 0

9 1 1 0 1 1 0

10 ¢ 4 2 4

11 2 1 , 0 2 2 0 2 1 7] o

bﬁ.humber of %caleg on whlch hoys' performance was-significantly better.
b Number of scales on which girls' per[.t 1ance was significantly better.
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ﬁig, : Sex~ﬁelatedrﬂifferen§es in Applications Scales
- National Longitudinal Study of/Mathematical Abilities o '
a P ' -
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Grade +____ Number Systems . | Geametry | Algebra :
___ jTotal i Boys-a i Girls b | Total; Boys - GlIlS | Tbtal _Boys | Girls
= ‘ - - 7 - T
:

bt ot

Pk o ot i ()
o

coQd o
-

=D 08~ O U B

1 | : 4 0 1 1 ] o
. 1 . - A o -
. : - . ! ! A{f
a Number of . scalgs on which boys ', performance was s;gnlf;cantly better
b Number of scales on which g;rlsf}pexfarmance was slgnlflcantly better.

-
[
o O

due to verbal and non-verbal I1Q and mathematics dchievement may have left only
a small fraction of th$ variance. Application of the ;élstatistie (Hayes 1973)

to three of the analysis scales given iﬁ Grade 11 showed that on each less than
1% of the variance wsg due to sex. UWish respect to problem content, sex-related

/

is scales appeared most numerous in- the
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area of geometry, which.may be related to. the rep@ﬁ%ed méle advantaée on spatial
aEilities (Bennett, Seashore & Wesman, 1973; Maccgéy & Jacklin, 1974). Dne_aé
the two geémetry scales on which girls excelled was Structure of Proof, which
appeared #o require veigél rather than spatial skills; Final%yg the content of
the number systems probig%s for Grades 4 t?rcugh 11 should berécnsidered; Among
these were all the prebléms about pehple. In virtually all cases in Wirich sex
of a Peréan was specified, the persén was malé; |

| Evidence of the impD:}ance Dfrsampliﬁg, statistical analysis, and problem
content was found in other high school studies. Differences dependent on sampling
of ability levels was §Vidént in the Hilton and Berglind study where boys from

4

—\ 8




'tharacademic group sgared'signifigaﬁtly highér than girls in Grades 9 and 11,
 whereas in the nonacademic group boys scored higher than girls aniy in ‘eleventh

i - . - 1 ) )
grade. Statistical teehniques were used by:Shéehan (1968) in & study of prablem

of girls into a 51gﬂificant1y,d1fferen:e in favor of b@ys by removal of the N
variance due to algebra aptltude and prev1aus mathematlcs achievement and

_)knﬂwledge Gf algébra.y In his ‘high-ability, Swedish, hlgh s¢hool students -
Werdelin (1961) fcund sexsrelated differences llﬂltéd to two tests of geometrical

_prnblems The 1mportance of problem content was also demcﬁstrated by Leder's
(1974) study using mathematdically parallel pa;rs Qf oblems with stereotypically
male and female setti ngs. Tenth grade bcys and gir oth preferred the problems
appropriate to their traditiénal sex-roles.

Studies nf‘cﬂllege studénts;and_aduiﬁs are even more ﬂpen'tg criticism for
lagk of control for previous exp@suré to mathematics. Very‘s (1967) stﬁﬁy and
the NAEP; both of which found males to be better problem solvers, can be |
criticized on this point. However; there is a 31gn1f1cagg$fraup of interrelated’
stﬁdie§ of problem solving in college students in whichh?rev;@us mathematics-

training was co 1tr lled. After Sweeney's 1953 study in which sexjielated

différentes in addition t@ those due tp iﬁte;leétual factors were found,

the others 1ﬂvest1gated various other ngncagnltlve sources of the difference.
Carey’ (1955) found aftitude toward problem solving to be a significant factor in
males' better perf@rmaﬁcé on the problem test. Moreover, following a treétmeﬁt
designed to improve attitude, women's problem-solving performance improved
significantly, yhereas men’'s did not. Milton (1957, 1958) and Berry (1958, 1959)

investigated the relationship between the Terman-Miles masculinity-femininity

index and mathematics problems similar to those used by Sweeney and Carey. In

foe
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'anly one of the four studies was the carrélatiénisigniﬁicaﬁi after*the removal o
of thefeffects due to verbal and quantitative factors. In the 1959 study Berry '

nsed a number af other noncagn;t;ve measures and fgund that the ﬂnly ones ;

zagtributing to the remaining problem solviig variance were two tegfs of spatial

ability apd Carey's aﬁtitude test--and this only for males. Milton.also -

investigated d the effects of problem content and fouynd men supe:iﬂrxat‘sélviﬁg

Ymasculine” but not "feminine' prﬁblemsi

Except;an of the college studies just descrlbed weXe designed to_study other.

areas besides sex-related differences in problem soivi, Summarizingithem ié
difficult. The sex-related differénces mayﬁha;e been small but. they did seem tg-’
exist, even after controlling for mathematics background. ‘Differences appeared

in early adolescence and may have increased with-age until maturity. The pre-1975
studies indicate that sex-related differences may be %uund only with subjects of
§b9v§saverage ability and on prob1§m5 whose content is 'spatial or sex-biased.

Differences on sextW®iased érﬂbleﬁs sugg ’ft that social pressures prevent females
from solving prablems as succéssfully as méles. Since 1975 research has been done.
on prablem solv1ng that e1ther cancentrated on the ‘areas identified above or at °
1eést showed an awareness.af the issues 1ﬁvalved with using sex as a variable.

assessing such bias and eliminating it. Faggen-Steckler, McCarthy, and Tlttle
* L

(1974) developed a technique for measuring sex bias in tests based on the ratio of -

male nouns and pronouns to female nouns and eronounsié Théy calculated the ratics

two ways--both including and excluding such generic nouns as chairman, mailman and
’ : A - . &
~ mankind. Using this procedure they examined eight standardized achievement test




batteries among those m@sl frequently used in public sghoalég among these batteries
§W3fé,th§753quéntial Tests of . Educational Progress or which sex-related differences- .

w

hdd been observed in the NLSMA and the Hilton-Berglind study discussed earlier. -

Alliéights§atteries were sex biase&;in favor of males in férying degreés. 1t .

should be noted, hewever that in this study eftire test batterles were evaluaﬁﬁa

kY

not the mathematics tests in partieular

= . - Cl

_Anﬁther technique for trying to eliminate sex bias ‘in prcblem sglv1ng tests is }
;ia treat each iteékas a unit. A $tudy of seventh-grade stu%ents'by thg author
(Scﬁanberger, IQTG)Tused a test canséructed using thé follawing techniqueg; When-
ever pﬁssible the problem -was made neutet; For example, '"Six pirls belong to a

basketball team" became-"'Six students belong to a-basketball team."  Where this was

not possible, names and p ns were changed so that there were equal numbers of

; e

male-acted and female-acted problems in_ each subtest. There were no signif cant
sex-related differences between gifls‘ and boys' performances on two of the three

I . :
subtests or on the total test. The better performance by males on thé third subtest

., - : I “
. - -

. ; ‘ _ : o | |
was due primarily to one item which invalved-camparing shooting averages in a ball

——
~  game, a task which may have been more famdliar to boys than ﬁﬁ girls. This one"

'dlfferencé in favor of males wgg not more pronounced in mhe upper ability group.

- =

iapplicatipns, and prcb%g%lgggving subtests and has been used in several recent
‘studies was also balanced by équating numbers of male-centared and female-centered
items. Meyer (1976) used this test in a study of cognitive abilitiesand problem

=

solving abilitiegzgf fourth-grade students; she found no %}ghifiéant sex-related
differences. Fennema and Sherman also used the RambEIEEWéarne test in their‘
ﬁiddle§schaﬁl study (1978) and found sex-related differences in only one of tﬂé
four areas of the city used in the study. In summary, these recent studies af
children in Grades 4 through 8 suggest that when an effort is made to eliminate

sex bias from the tests, fewer sex-related differences appear.




C-11- ’ o B

The?eiéﬁeﬁtary and miédle‘schéal studies just reviewed focused primarily on

the actors in the prcblems as-a ~source of . sex bias. However, the-authar*s study

-
LI

shawed that the zantent of items may also be a saurce of bias if the taple, such
S *

&3 sports is more interesting Qiffami ’ar to one -sex_than the other. McCarthy

’ t
(1976) stydy of problem solving using students 1ﬂ Grades 10° thraugh 12 dealt with
this aspect of biss‘ A group of students gategarized each of a large ‘battery of

' prublemé Slmllar tn'thase used on the SATES as masculine, feminine; or ,neutral.’

‘ Another group nf st?ééhts were then tEStEd‘Hlth 26 Gf each type nf‘;;gm.: Using a

kS

"technique common in test construction, HcCarthy camputed the point- blSEIlal

coefficient foTr eazh‘preblem for the males hé females and the total grcup to .

identify the 26 items which best dlscrlminated between hlgh and low sccrers in
each group. Of‘the 26 best discriminators for g;rls 14 had been categgrlzed as

feminine items, 2 as masculine, and 10 as nEutral; of the bcygxbegt discriminatprs

- i d ’

11 were mgssﬁllne, 6 were femlnlne and 9 were neutral. The distributian for théf
- é :

total group best discriminators was close to that for the boys: 10 masaul;ne 4

feminine and 12 neutral.
T

Vs
Twelve items éppeareéfin 311 thfe& groups of bé%} discriminators, but
performance by méles and £§m;135=§ ffered significangly on thé three tests. . .
' (,;: Table 3 | p .
Q? Caﬁparlsan pof Means in McCarthy's Study-- . *
. (McCarthy, 1976&§p 55)
. =:7r 447M31§7M§§Q§ 4:: 7S:Djirir ééﬁ;ieiﬁggﬁ;ififfré:ﬁ{
Total Group Discriminators 17.90 ° 5,38 14.36 6.34
~Male Group Discriminators wg 16.02 5.66 - 12.93 5.64
Female Group Discriminators 13,98 5.20 15.61 ffé.dﬂ

= — e

Females did best on the female group discriminators and least well on the male

group discriminators. Male pérfqrhance on female discriminators was better than

female performance on male discriminators, and male performance on male, discrimi-
! I
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“ nators was better tysn femalé perform%ﬂ¢e<@n female dlscrlmlnators but the dlff T

- “F
{
ences were qertalnly sma;ler thar the male-fénale dlgferences on the tetal grodp S
N y 2 R -
dlscrlmlnators * This 15,1mpartant becauﬁe under ° common ‘test construgt10n-¥rocedur
" 4 h . i

N th¢ total group lecrlminatérs ﬁﬁyld have been usgd as the prablem ;olv1ng ﬁest 7

! -

_ So. far the dlscu551dn of r§gent studles has facpséd on the sexéaf actors in thg

. I3 . 1 - - R - ]
v ! 5 .
1‘ ‘ probIem %; on sex IGIE stereotyped 1nterests such!as seW1ng and cooking for females

:,s‘——i =

- ~and bu51ness oT sparts for ﬁale? These typgs of problems were-catégorlzéd
as number systems préblems by the NLSMA which found themgggnerally easier for boys
as a group than.foregirlsi The other type . of . probIéms on whlgh males Dutperformed

females in somefof the earlier fegeafch was , geometry problems Two questions have .

guided recent research in this area. 9

1. Do males still outperform females on mathgmatlcal problems with, T
spat1a1 or geemetric Qontent? ) ‘ ‘

2. If so, is the male advantage-iﬁ préblem salﬁing related to
male advantage on tests of visual spatial ability?
The author's (1976) study investigated the first question by constructing a

. probiem sbiving test with three types of_prgblems,z e ‘D

* A. Problems in which the stimulus (presentation of the problem)
is partly pictorial or which require spatial or geametrlt skills
_or knowledge for solution:

a

B.  Problems with a completely verbal stimulus in which spatial y
skills (such as visualizing’ the situation or drawing a diagram)
may be useful but are not necessary for solution.

(@]

Pnoblems which appear to have ﬁo-spatial content .
In the seventh-grade sample used in thi% ;tﬁdy there were no significant sex-related
\/1\J differences in perfarmqnca -on Tyﬁé A or Type B probleis. The significant différénéé
in favor of males ornt the Type C problems was due to sexbbias éf one item dealing
with sports as discussed previously.
According to recent studies by Meyer:(1976) and by Fennema and Shefman (1978)
. as well as by th@ authér; superiority in pf%blem solQiég snd spatial ability are ﬁot

3 nec€ssarily related. In Meyer's study of fourth grade students thcre was a scx-

I
11
v

- ~

1




related difference in favor of males on_the Space Relations test from the Primagy

=  Mental Abilities battery but no difference on the Romberg-Wearne Problem Solving —

Test. In_thé Fennema-Sherman middle school study there were no significant sex-

-

. . . | : .
related differences in the Space Relations Test of the Differential Aptitude Test,

even in the area of the city in which differences in faVor-pf males had been found:
on the Romberg-Wearne test. In the author's study five spatial tests were used in- -
L - .
. S . LN * * ) A ) ) E :
cluding the DAT Space Relations test and a form board test, the type used by Meyer.
P . . . . ’ . ; ' [

Only -on thé form board test did boys excel, and thiifEESt was the least-closely re- ~ -
: R o7 . . Tw T

' L o R v ; . '
Jated to the problem solving measures of any offthé‘f;feqSPatial tests, The question

Sustsaékgd about geometric problems and spatial ability' have néﬁ been investiéﬁtea .

with high school students in recent studies. Given the NLSMA results and similar

=5

e -

* =

- .

at the high school level would be useful to see if females'still perform less well
on Spatiai or geometric problems.

: - 7
If 'such research does find that females perform less well on gertaih types of

E)

. . . . . . - . A P 1
questions, it raises important issues in the area of test construction. As Donlon

pointed out, the male "advantage'' of 40 points on the SAT-M data he studied could

grow to 60 points if only real life. subject matter items. were used or diminish togr .

1
3

%b@ut»za\ﬁaiﬁts if only algebra-type items were uged. If there are certain types of

Pad

items on which males do better than females, is it justifiable to eliminate them? .

T = * B i~ = = == A = = & : - = : =

If there are certain types of items on which females do better, is it fair to increag
their numbers? These are difficult questions fo answer, and are uttimately related
to the content validity of the fest. JWhile the author sees no difficulty in climi-

i = N - !a =
nating sports problems dealing with batting averages, the elimination of all spatial

or geometric content from a.test of mathematical problems seems illegimate. Whether

=

or not different item formats weight test pgrforméncc in favor of males or femalcs

should also be investigated. N J
McCarthy commented on another test construction issue, the possible sex bias

Q i ’ . :1 5
ERIC , |
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R | -14- ‘ ro
in the pcint!biserial technique for Selecting igems from-a pool ﬁhich best discri-
minate between high and low scorers. Sheggrgued that if tRere are qgré males than
fenales amon g the high scorers and mofe females than males among-thé!lo; SCOTers,

LY

Indeed with her data the best dlsgrlmlnators for the &Qtal group were 10 magcullne,
4 feminine and. 12 neutral items. She expéiimented;with different ways of eliminatiﬂg
this bias such aé Selécting the~9gb§§é iéems inieaih of the masculine aﬁglféminine
. - : . e
, ' categories and the 8 best neutral items. She %?und:the least difference in nale
: and fema}e performance by using only neutral items butgzecided that the reztriction

in“content was Qnacgeptaﬁe! '
f} - . ) 7 B 7 '
7 While most educators would agree that separate tests for males and females are

not feasible, the technique of balancing a test with equal numbers of "masculine'.,

4
3

and "feminine' items also can be questioned. Is it 1egitimate to perpetuate sex-
role stereotypes by using problems in which girls cook, sew and lose weight while

boys build, f;sh and buy cars? The author thinks not. However, the following test
& .
sible solution. As many items should be made

U‘h

construction strategy offers a pos

neutral aé possible without lowering the coﬂtent vél;dity of the t@st! "The remain-
ing set of items shoultl be balanced with vespect to male and female actors as well |
as with respect to stereotyplcally masculine and feminine content. | Héwevar, there
should be females with hnmmers and saws as well as male% with pots anéa?ané, aﬁd‘
famale cab drivers as Qell as malewteachers, N
Constructing sexually fair tests maf not be sufficient to eliminate all the
;ﬁ§E¥=relatedvdifferenczs in prdbleé‘galving performance. There were indiZEtionS in

the earl;gr research, (Farey, 1955) that females' attitudes toward problem solving

were 1nh1b1t1ng their ﬁertormance In a study by McMahon (lMc thyi 1976) students
in Grades 6 and 10 1nd college freshmen were asked to predlct their own success on

scrambled word problems and arithmetic problems after being assured of their

famili ty with the prnblemJ§ Although there were no differences in males' and

\l-*‘

L

1o ~ ‘
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~Froblems in groups of four and offered tiiis gbservation.

O
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females' expectaiions of sugcess on. the word problens, females. at all three ages

Y SR . 3 - . 3 . . 5 4
significantly un%prpredlét—d their success on the arithmetic problems. ’
et - L i ,
More recent research indicates that social expectations and pressures are

probably still affecting women's performance. In Fennema's and Sherman's study the

>3

one aréa of the city in which males outperformed females on .the preblem solving

test was the one in which sex-related diffcrenceg were observod on six of the eight

S

attitude measures. Hall (1976) studied highsabiliig high schoal students solving

5

—7 The constituency of a team appeared to affect its per-
formance. For example, sexually mixed teams appeared to lose
input from female members because of male dominance of conversation
" or assignment of a female to the role of recprdgr (secretary). y\

‘ Hall, 1976; .55 ; V)

ethnic groups. Schratz (1976) Qbéerved a trend for white adolescence maies to out-
perform white females in mathematical réasgping, but the trend was reversed for
black édolescentsﬁ - ‘ .

In summary, the results of recent studieé éfisexsrelated differences in problem
solving are both anéouragiﬂg and>u§efuii‘ Efforts to eliminate sex bias in te3ts has

eliminated or reduced the difference between male and female performances in problem

“solving. Althcu@h one study of seventh-grade students jindicated that geometric or

_ ; 7 o,
spatial content was no ‘longer a stumbling’bloﬁk for females, studies of high school

-

students in this area would be useful. The remaining differences are probably in-

- volved with social attitudes toward probium solving as a male activity. It is in

this area of changing the attitudes of students of both sexes that teachers will

have to be most tactful, most inventive, and also most reflective. The problem with

problems has not disappeared entirely, but the changes that,have*ac:urzedVsuggest=

a

that further change is possible. As mathematics educators we should commit ourselves

to doing our part to enable women to participate fully in our mathematical soclety.

K
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